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Methods of Test for Petroleum, Petroleum Products and Lubricants Sectional Committee, PCD 1 


FOREWORD 


This Indian Standard [P : 132] (First Revision) was adopted by the Bureau of Indian Standards after the draft 
finalized by the Methods of Test for Petroleum, Petroleum Products and Lubricants Sectional Committee had 
been approved by the Petroleum, Coal and Related Products Division Council. 


Moisture is an important property of coke, as all coals are mined wet. Groundwater and other extraneous moisture 
is known as adventitious moisture and is readily evaporated. Moisture held within the coke itself is known as inherent 
moisture and is analyzed quantitatively. 


This standard was initially published in 1988. Methods of determining the moisture, for as-received and for raw 
coke (after initial drying) and calcined petroleum coke were given separately. 


In this revision, scope and test method has been modified and only one method is given, as as-received can be 
derived from dry content. Moisture as determined by this test method is used for calculating other analytical 
results to moisture free. Moisture percent determined by this test method may be used in conjunction with their 
dry moisture loss to determine total moisture in coal. Total moisture is used for calculating other analytical results 
to ‘as- received’ basis. This method is applicable for both coal and coke. 


In reporting the results of a test or analysis made in accordance with this standard, if the final value, observed or 
calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 ‘Rules for rounding off numerical 
values (revised)’. 
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1 SCOPE 


This standard [P : 132] covers the test method for the 
determination of moisture in the analysis sample of coal 
or coke. It is used for calculating other analytical results 
to a dry basis. When used in conjunction with the air 
drying loss as determined, each analytical result can 
be calculated to an as-received basis. 


2 REFERENCE 


The standard listed below contain provisions which, 
through reference in text, constitute provisions of this 
standard. At the time of publication, the edition 
indicated was valid. All standards are subject to revision 
and parties to agreements based on this standard are 
encouraged to investigate the possibility of applying 
the most recent edition of the standard indicated below: 


IS. No. Title 
460 (Part 1): Specification for test sieves: Part 1 
1985 Wire cloth test sieves (third revision) 
3 PRINCIPLE 


Moisture is determined by establishing the loss in 
weight of the sample when heated under rigidly 
controlled conditions of temperature, time and 
atmosphere, sample weight, and equipment 
specifications. 


4 PREPARATION OF SAMPLE 


The analysis sample is that sample which has been 
pulverized to pass 250 um (No. 60) sieve [see IS 460 
(Part 1)]. 


5 APPARATUS 
5.1 Drying Oven, for coal samples. 


5.1.1 For determining the moisture of coal, the oven 
shall be so constructed as to have a uniform temperature 
in all parts, have a minimum of air space, and be capable 
of temperature regulation between the limits of 104 and 
110°C. It may be of the form shown in Fig. 1. Provision 
shall be made for renewing the preheated air in the oven 
at the rate of two to four times a minute, with the air 


dried as defined in 6.1. 


5.1.2 In the oven shown in Fig. 1, the door should 
contain a hole of approximately 3.2 mm in diameter 
near the bottom to permit a free flow of air through the 
oven space. 


5.2 Drying Oven, for coke samples. For determining 
the moisture of coke, an ordinary drying oven with 
openings for natural air circulation and capable of 
temperature regulation between limits of 104 and 110°C 
may be used. 


5.3 Capsules, with covers. A convenient form, which 
allows the ash determination to be made on the same 
sample, is a porcelain capsule, 22 mm in depth and 
44 mm in diameter, or a fused silica capsule of similar 
shape. These capsules shall be used with a well-fitting 
fat aluminum cover, illustrated in Fig. 2. Platinum 
crucibles or glass capsules with ground-glass caps may 
also be used. They should be as shallow as possible, 
consistent with convenient handling. 


6 REAGENTS 


6.1 Dry Air — Air used to purge the drying oven should 
be dried to a moisture content of 1.9 mg/l or less (Dew 
point — 10°C or less). Any desiccant or drying method 
capable of achieving this degree of dryness is suitable. 


6.2 Desiccants — Materials suitable for use in the 
desiccator may be chosen from the following. 


6.2.1 Anhydrous Calcium Sulphate — 0.004 mg/l. 
6.2.2 Silica Gel 

6.2.3 Magnesium Perchlorate — 0.000 5 mg/l. 
6.2.4 Sulphuric Acid, Concentrated — 0.003 mg/l. 


6.2.5 The desiccant must be kept fresh enough to assure 
that the air in the desiccator is dry as mentioned in 6.1. 
Values in parentheses ( ) are literature values for the 
residual amount of moisture in air at equilibrium with 
these desiccants. 

WARNING — Sulphuric acid is corrosive and can cause severe 


damage to eyes, skin, and clothing. Magnesium per chlorate is 
a strong oxidant and can react violently with organic materials. 
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7 PROCEDURE 


7.1 Heat the empty capsules under the conditions at 
which the sample is to be dried, place the stopper or 
cover on the capsule, cool over a desiccant for 15 to 
30 min, and weigh. Dip out with a spoon or spatula 
from the sample bottle approximately 1 g of the sample. 
Put this quickly into the capsule, close, and weigh at 
once to the nearest +0.1 mg. 


7.2 An alternative procedure for weighing the sample 
is mentioned below. In case of dispute, weighing shall 
be done as given in 7.1. 


7.2.1A fter transferring an amount of the sample slightly 
in excess of 1 g, bring to exactly 1 g in weight (+0.5 mg) 
by quickly removing the excess weight of the sample 
with a spatula. The utmost dispatch must be used to 
minimize the exposure of the sample until the weight 
is determined. 


7.3 After removing the covers, quickly place the 
capsules in a preheated oven (at 104-110°C) through 
which passes a current of dry air. Close the oven at 


Fic. 2. CAPSULE FOR USE IN 
DETERMINING MOISTURE 


once and heat for 1 h. Open the oven, cover the capsules 
quickly, cool in a desiccator over desiccant, and weigh 
as soon as the capsules have reached room temperature. 


NOTE — The current of dry air is not necessary for coke. 


7.4 Use the percentage of moisture in the sample 
passing a 250 um IS sieve to calculate the results of 
the other analyses to a dry basis. 


8 CALCULATIONS 


Calculate the percent moisture in the analysis sample 
as follows: 


Moisture in analysis sample, percent = [(4 — B)/A] x 100 


where 
A = sample used, in gram; and 
B = sample after heating, in grams. 


9 PRECISION AND BIAS 


Method precision shall be established based on round 
robin outcome. 
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